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NOISE ATTENUATING APPARATUS 

FIELD OF THE INVENTION 

This invention relates to a noise attenuating apparatus and 
in particular, to a muf?er for reducing the sound level 
generated by a noise or sound source such as an internal 
combustion engine. 

BACKGROUND OF THE INVENTION 

A noise attenuating apparatus such as a muf?er typically 
is used on noise sources to reduce the decibel levels or sound 
levels being generated thereby. For example, one common 
type of noise source is an internal combustion engine used 
on vehicles or poWer implements such as a laWn moWer, 
snoW bloWer, generator or the like. Such internal combustion 
engines typically generate noise at a high decibel level and 
a muf?er is used on the engine exhaust. The muf?er attenu 
ates or reduces the sound levels to a level Which is accept 
able for an operator and/or the environment in Which the 
noise source is being used. 

For example, US. Pat. No. 4,415,059 (Hayashi) discloses 
a muf?er for sound damping Which has expansion chambers 
therein as Well as additional chambers Which surround the 
expansion chambers. 

In a further example, US. Pat. No. 700,785 (Kull) dis 
closes a muf?er having a plurality of frusto-conical cones 
Which are perforated to alloW for the passage of the exhaust 
gases through the cones. 

US. Pat. No. 2,919,761 also discloses a muf?er having a 
plurality of expansion chambers Which are separated one 
from the other by intermediate baf?es that are formed With 
a plurality of ori?ces or openings therethrough so as to 
impose relatively little back pressure on the engine. 

Additionally, US. Pat. Nos. 4,105,090 (Tachibana et al), 
4,416,350 (Hayashi), 4,595,073 (ThaWani), 4,635,752 
(Jennings), 4,637,491 (Fukuda) and 5,378,435 (Gavoni) 
disclose further examples of muf?ers. 

While the above-identi?ed prior art muf?ers may be 
satisfactory for attenuating the sound levels generated by 
various internal combustion engines, the invention disclosed 
herein relates to an improved sound attenuating device 
Which attenuates or reduces sound levels to an acceptable 
level While avoiding excessive increases in the back pressure 
on the medium or ?uid being attenuated. 

In particular, the invention relates to a noise attenuating 
device having a holloW housing through Which the ?uid 
being attenuated can ?oW. The housing includes an arrange 
ment of tapered sound attenuators Within the holloW interior 
Which reduce the sound levels associated With sound Waves 
and the ?uid ?oW. The noise attenuating device of the 
invention not only reduces the sound levels but accom 
plishes the sound level reduction While providing a rela 
tively large passage Which extends along the length of the 
housing to alloW the ?uid to ?oW freely therethrough and 
avoid excessive increases in back pressure. 
More particularly, the housing is axially elongate and has 

an inlet at one end thereof and an outlet at the other end 
thereof. The inlet is connected to the sound source such as 
an internal combustion engine for receiving the ?uid ?oW 
and/or sound Waves such that the ?uid ?oW enters the 
interior chamber of the housing and passes therethrough to 
the outlet. 

To reduce the noise levels associated With the ?uid ?oW, 
the noise attenuating assembly preferably includes a diverter 
arrangement near the inlet end, and an inner cone or de?ec 
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2 
tor assembly formed from a stack of tapered de?ectors 
preferably formed as inner cones Which extend axially 
betWeen the diverter arrangement and the outlet. A longitu 
dinal passage is de?ned in a radial space betWeen the outer 
diameter of the inner cones and the inside of the housing so 
that the ?uid can freely ?oW along the outside of the inner 
cone assembly. 

To direct the ?uid ?oW to the passage, the diverter 
arrangement includes a diverter cone Which tapers out 
Wardly aWay from the inlet so as to de?ect the ?uid ?oW and 
sound Waves radially outWardly to the longitudinal passage. 
As a result, the ?uid ?oW and sound Waves travel along the 
length of the housing but radially outWardly of the inner 
cone assembly. Thus, unlike prior art muf?ers Which direct 
?uid ?oW through cones, the ?uid in the inventive sound 
attenuating device primarily ?oWs around the inner cone 
assembly along the longitudinal passage. 

Attenuation of sound is accomplished by re?ecting the 
sound Waves Within the housing. Accordingly, the inner 
cones are holloW and taper inWardly toWard the outlet such 
that the larger base of the cones is open toWards the inlet. 
The inner cones also are axially spaced apart to permit sound 
Waves to be de?ected into and around the holloW inner 
cones, Which thereafter are de?ected toWard the housing 
Wall and vice versa. Thus, the inner cone assembly primarily 
functions to de?ect sound Waves although some ?uid ?oW 
may be permitted through the inner cone assembly. 

To further assist in the de?ection of the sound Waves, the 
housing includes ring-like outer cones or tapered de?ectors 
formed on the inside of the housing to re?ect the sound 
Waves toWards the inner cones. Thus, as the sound Waves 
enter the housing, the sound Waves are re?ected against the 
inner cone assembly. 

The repeated or continuous de?ection of the sound Waves 
serves to reduce the sound levels Wherein standing Wave 
forms are believed to be created by the de?ection of the 
sound Waves. The standing Wave forms interact With oncom 
ing sound Waves and cause a destructive interference or 
resistance therebetWeen Which reduces the sound levels. 
Thus, While a relatively large passage is provided for the 
?oW of the ?uid through the muf?er, the de?ection of the 
sound Waves off of the inner cone assembly serves to reduce 
the sound levels. 

While the invention preferably is formed as a muf?er for 
use With the exhaust or another ?oW of a ?uid therethrough, 
the invention also is usable With additional sound sources 
Which generate sound Waves that travel into the housing. 

Other objects and purposes of the invention, and varia 
tions thereof, Will be apparent upon reading the folloWing 
speci?cation and inspecting the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of the noise attenuating 
device of the invention Which is draWn to scale; 

FIG. 2 is a front elevational vieW of the noise attenuating 
device illustrating the housing in cross-section; 

FIG. 3 is a front elevational vieW illustrating the housing 
and the internal components thereof in cross-section as taken 
along line 3—3 of FIG. 1; 

FIG. 4 is an end vieW in cross-section as taken along line 
4—4 of FIG. 1; 

FIG. 5 is an enlarged partial vieW of the noise attenuating 
device of FIG. 3; 

FIG. 6 is an enlarged partial vieW of the inlet end of the 
noise attenuating device of FIG. 3; and 
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FIG. 7 is a front elevational vieW of a second embodiment 
of the noise attenuating device illustrating the housing in 
cross-section. 

Certain terminology Will be used in the folloWing descrip 
tion for convenience and reference only, and Will not be 
limiting. For example, the Words “upwardly”, 
“doWnWardly”, “rightWardly” and “leftWardly” Will refer to 
directions in the draWings to Which reference is made. The 
Words “inwardly” and “outWardly” Will refer to directions 
toWard and aWay from, respectively, the geometric center of 
the arrangement and designated parts thereof. Said termi 
nology Will include the Words speci?cally mentioned, 
derivatives thereof, and Words of similar import. 

DETAILED DESCRIPTION 

Referring to FIGS. 1 and 2, a noise attenuating device 10 
of the invention includes a holloW housing 12 Which has an 
inlet 14 at an upstream end thereof and an outlet 15 at a 
doWnstream end thereof. The noise attenuating device 10 is 
adapted to operate as a muf?er Wherein a ?oW of ?uid, such 
as exhaust gas, enters an interior housing chamber 16 
through the inlet 14. The noise attenuating device also 
includes an inner de?ector or cone assembly 18 for attenu 
ating sound levels associated With the ?uid ?oW, and a 
diverter arrangement 19 provided near the inlet 14 for 
diverting and directing the ?uid ?oW along the outside of the 
inner cone assembly 18. 

Generally, the noise attenuating device 10 is connected to 
an exhaust pipe (not illustrated) of an internal combustion 
engine (not illustrated). The internal combustion engine 
generates exhaust gases during use and also acts as a noise 
source Wherein sound Waves travel along the exhaust pipe. 
Examples of internal combustion engines on Which the 
invention can be used include engines used on diesel trucks 
as Well as engines used on laWn moWers, snoW bloWers, 
generators or the like. When used on the exhaust of an 
internal combustion engine, the exhaust gas ?oWs into the 
interior chamber 16 and is diverted radially outWardly by the 
diverter arrangement 19 so as to ?oW freely along the 
outside of the inner cone assembly 18. The ?uid ?oW then 
converges radially inWardly through the outlet 15, for 
example, to ambient environment. 

The sound Waves, hoWever, passing into the interior 
chamber 16 are repeatedly re?ected against the inner cone 
assembly 18. As a result, successive sound Waves travel 
along paths of different lengths and directions and are 
believed to destructively resist or interfere one With the other 
such that sound levels are reduced thereby. Thus, While the 
?uid ?oW is alloWed to pass relatively freely through the 
housing 12 such that back pressure is reduced, the inner cone 
assembly 18 in combination With the diverter arrangement 
19 attenuates the sound levels to acceptable levels as 
described hereinafter. 
More particularly, the housing 12 is formed from an 

axially-elongate cylindrical tube 21. An end Wall 22 is 
mounted to the upstream end of the tube 21 and includes an 
open-ended pipe or tube 23 Which extends therethrough so 
as to be in communication With the interior chamber 16. The 
tube 23 de?nes the inlet 14 and has a diameter Which is 
preferably one-half the diameter of the housing tube 21. 

The opposite doWnstream end of the housing tube 21 
includes a frusto-conical or funnel-shaped converger cone 
25 Which tapers radially inWardly toWards the outlet 15. The 
converger cone 25 de?nes the outlet 15 and supports an 
open-ended outlet tube 26. The outlet tube 26 is substantially 
the same diameter as the inlet tube 23 and is disposed in 
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4 
coaxial relation thereWith such that the ?uid being attenu 
ated ?oWs into the interior chamber 16 through the inlet 14 
and then passes axially along the longitudinal length of the 
housing 12 to the outlet 15. 
The noise attenuating device 10 further includes the inner 

cone assembly 18 Which is centrally supported in the interior 
chamber 16 by a support frame 31. 
The support frame 31 includes a central support rod 32 

Which extends longitudinally through the chamber 16 and is 
supported at its opposite ends by transverse cross rods or 
mounting rods 33 and 34. The cross rods 33 and 34 are ?xed 
to the respective inlet and outlet ends of the housing 12, and 
extend diametrically across the inlet tube 23 and outlet tube 
26 such that the central support rod 32 is coaxial thereWith. 

The inner cone or de?ector assembly 18 includes a 
plurality of tapered de?ectors Which are preferably formed 
as inner cones 36 and are mounted to the central support rod 
32 as seen in FIGS. 2, 3 and 5. In particular, the inner cones 
36 are formed as cones Without ?are and preferably are 
holloW so as to de?ne inner and outer surfaces 37 and 38 
Which taper radially inWardly toWard the outlet 15. While 
the inner cones 36 are preferred, the tapered de?ectors can 
have a different shape such as a pyramidal shape having ?at 
sides. Each inner cone or de?ector 36 therefore has an open 
base 41 and a narroWer tip end 42. To facilitate the de?ection 
of sound Waves, the inner cones 36 preferably are imperfo 
rate so as to de?ne closed cones although openings may be 
provided in the inner cones 36 so long as suf?cient de?ection 
of the sound Waves occurs. 

The tip end 42 of each inner cone 36 is formed With an 
aperture 43 (FIG. 5) Which receives the central support rod 
32 therethrough. During assembly, the inner cones 36 are 
slid one after the other onto the central support rod 32 and 
?xed in place such as by Welding. 

Preferably, the tip end 42 of each cone 36 projects into the 
open base 41 of an adjacent cone 36 such that the cones 36 
are arranged in a nested stack extending along most of the 
length of the central support rod 32. Alternatively, the inner 
cones 36 also could be separated apart. 

Therefore, the inner surface 37 of one cone 36 and the 
opposing outer surface 38 of an adjacent cone 36 are spaced 
apart so as to de?ne a de?ection space 44 (FIGS. 3 and 5) 
therebetWeen. As a result, sound Waves can be de?ected into 
each of these de?ection spaces 44 and then be de?ected 
outWardly therefrom by the tapered inner and outer surfaces 
37 and 38 as described hereinafter. 

To alloW for the passage of the ?uid ?oW through the 
housing 12, the inner cones 36 have a diameter de?ned by 
the open base 41 Which is smaller than the inside diameter 
of the housing 12. Preferably, the diameter of the inner cones 
36 is similar to the diameter of the inlet tube 23 or outlet tube 
26. Thus, When the inner cone assembly 18 is mounted in the 
interior chamber 16, the inner cones 36 are spaced radially 
inWardly from the inside surface 46 of the housing 12 such 
that an annular passage 47 is formed longitudinally along the 
length of the inner cone assembly 18. Since the passage 47 
is formed outside of the inner cone assembly 18, the inner 
cones 36 themselves do not restrict ?uid ?oW. While the 
?uid does enter the spaces 44 betWeen the inner cones 36, 
the ?uid pressure in these spaces 44 is believed to increase 
such that the ?oW of the ?uid takes the path of least 
resistance Which is along the passage 47. 

In particular, since the area of this passage 47 is relatively 
large as seen in FIG. 4, the ?uid ?oW is able to pass 
therethrough With minimal restriction Which thereby pre 
vents or at least minimiZes undesirable increases in back 
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pressure. By varying the dimensions of the inner cones 36 
and the housing 12, the area of passage 47 can be increased 
or decreased to satisfy the back pressure requirements of 
particular engines or other noise sources. When this arrange 
rnent is used, for example on internal combustion engines 
for trucks, signi?cant increases in gas mileage are achieved 
While sound levels are reduced to acceptable levels. 

To further assist in the de?ection of the sound Waves as 
they pass into the interior chamber 16, the inside surface 46 
of the housing 12 preferably is formed With an uneven shape 
so as to assist in de?ecting sound Waves radially inWardly 
and axially toWard the inner cones 36. In particular, the 
inside housing surface 46 preferably includes a plurality of 
ring-like outer cones 51 Which serve as tapered de?ectors 
and are rigidly connected to the housing 12 in axially spaced 
relation. The outer cones 51 project transversely from the 
housing 12 so as to de?ne transverse de?ectors for the sound 
Waves. 

In particular, the outer cones 51 have an inner peripheral 
edge 52 Which is spaced radially from the inner cones 36 to 
de?ne the passage 47 therebetWeen. The outer cones 51 also 
have inner and outer surfaces 53 and 54 oriented transverse 
to the inside housing surface 46. Preferably, the inner and 
outer surfaces 53 and 54 taper radially inWardly toWard the 
outlet 15 to de?ne a frusto-conical shape for the outer cones 
51. The inner surface 53 thereby de?ects sound Waves 
radially inWardly toWard the inner cone assembly 18, While 
the outer surface 54 de?ects the sound Waves in the opposite 
radial direction toWard the housing surface 46. 

The combination of inner cones 36 and outer cones 51 
thereby radially and axially de?ect the sound Waves nurner 
ous times along the housing 12 Which is believed to cause 
destructive interference betWeen the re?ected Waves and 
reduce the sound levels. While the outer cones 51 preferably 
are provided, the outer cones 51 can be eliminated such that 
the sound Waves are de?ected betWeen the inner cone 
assembly 18 and the inside housing surface 46. 

Further, While the inner cones 36 and outer cones 51 taper 
radially inWardly toWard the outlet 15, the skilled artisan 
Will appreciate that these cones 36 and 51 also can be 
reversed so as to taper in the opposite direction. 

To support and protect the middle section of the inner 
cone assembly 18 from vibrations during use, a plurality of 
axially elongate strengthening ribs or plates 56 (FIGS. 2, 3 
and 4) also are rigidly connected to the inner cone assembly 
18 and are supported by the housing 12. The ribs 56 are 
angularly spaced apart as seen in FIG. 4 and extend radially 
outwardly from the open base 41 of the inner cones 36 to the 
inner peripheral edge 52 of the outer cones 51. 

To direct the ?uid ?oW and the sound Waves into the 
longitudinal passage 47, the diverter arrangement 19 pref 
erably de?nes a diverter passage 58 Which extends betWeen 
the inlet 14 and the passage 47. The diverter passage 58 
preferably directs the sound Waves into the passage 47 at an 
angle relative thereto to facilitate the de?ection of the sound 
Waves. 

Referring to FIGS. 2, 3 and 6, the diverter arrangement 19 
includes a diverter cone 59 Which tapers radially outWardly 
away from the inlet 14 so as to divert the ?uid ?oW and 
sound Waves in a radially outWard direction. The diverter 
cone 59 is formed as a cone Without ?are and preferably is 
holloW so as to de?ne inner and outer surfaces 60 and 61 
Which taper radially outWardly away from the inlet 14. The 
diverter cone 59 therefore has a tip end 62 Which is disposed 
proximate the inlet 14 and a larger open base 63 Which opens 
doWnstrearn toWards the inner cone assembly 18. Preferably, 
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6 
the open base 63 has a larger diameter than the inner cones 
36 disposed adjacent thereto. 

Accordingly, the outer surface 61 faces toWards the inlet 
14 to de?ect the ?uid ?oW and sound Waves radially 
outWardly toWard the longitudinal passage 47. The inner 
surface 60, hoWever, faces toWards the inner cones 36 and 
thereby functions to de?ect the sound Waves back toWards 
the inner cones 36 and attenuate the sound levels. 

The diverter cone 59 includes an aperture in the tip end 62 
and is Welded to the central support rod 32 the same as the 
inner cones 36. While both the inner cone assembly 18 and 
the diverter cone 59 are supported on the central support rod 
32, it should be understood that separate support may be 
provided for each of the inner cone assembly 18 and the 
diverter cone 59. 

The diverter arrangement 19 also includes a ring-like 
outer diverter cone 66 Which is ?xed to the housing 12 and 
generally encircles the tip end 62 of the diverter cone 59 in 
radially spaced relation thereWith. The outer cone 66 has 
inner and outer surfaces 67 and 68 (FIG. 6) Which taper 
radially inWardly toWard the inlet 15 and de?ne a frusto 
conical shape for the outer cone 66. Preferably, the outer 
cone 66 has the same construction as the outer cones 51 

although it is reversed so as to face in the opposite axial 
direction. 

In particular, the inner diverter surface 67 faces toWards 
the diverter cone 59 to thereby de?ne the diverter passage 58 
therebetWeen and de?ect sound Waves radially inWardly and 
axially toWard the diverter cone 66. Since the inner diverter 
surface 67 extends radially inWardly away from the housing 
12, the inner surface 67 prevents at least a portion of the 
de?ected sound waves from traveling upstream to the end 
Wall 22. 

The noise attenuating device 10 and in particular, the 
above-described components thereof preferably are formed 
of metal although other suitable materials may be used so 
long as ?uid ?oW is permitted and de?ection of the sound 
Waves can occur. 

In use, the noise attenuating device 10 is attached to a 
noise source Which generates sound Waves. In particular, the 
noise source typically is an internal combustion engine (not 
illustrated), and the noise attenuating device 10 is connected 
to the exhaust pipe thereof. The internal combustion engine 
therefore not only generates a ?uid ?oW, such as exhaust gas, 
but also generates sound Waves Which travel along the 
exhaust pipe. 
The device 10 is connected to the exhaust pipe such that 

the ?uid ?oW and sound Waves are received into the inlet 14. 
The diverter arrangement 19 and speci?cally, the diverter 
cone 59 and outer cone 66 divert the ?uid ?oW and sound 
Waves radially outWardly to the longitudinal passage 47. 
Since the passage 47 has a relatively large area as seen in 
FIG. 4, the passage 47 does not cause excessive back 
pressures to be created as the ?uid ?oWs therethrough. 
At the same time, the noise attenuating device 10 serves 

to attenuate sound levels by repeatedly de?ecting the sound 
Waves at least by the inner cone assembly 18, the outer cones 
51 and the inside housing surface 46. In particular, the sound 
Waves are repeatedly de?ected radially inWardly and 
outWardly, and axially in the upstream and downstream 
directions. With respect to the inner cones 36 and outer 
cones 51, the sound Waves are de?ected into the holloW 
interiors thereof such as the de?ection spaces 44 and around 
the exterior of these cones. 

The interaction of the sound Waves as they are de?ected 
is believed to cause destructive resistance such that the 
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sound levels are reduced. In particular, such destructive 
resistance is believed to occur When the sound Waves are 
de?ected by the curved surfaces of the inner cones 36 and 
the outer cones 51 Wherein the sound Waves are de?ected as 
a straight line. Sound Wave patterns thereby are formed by 
the de?ected sound Waves Which act as resistance barriers to 
oncoming sound Waves having like frequencies. As a result, 
the collision of the like sound Waves causes destructive 
resistance to occur Which thereby reduces the sound levels. 

In an alternative embodiment illustrated in FIG. 7, a noise 
attenuating device 10-1 is provided Which uses similar 
components as described above but in a different arrange 
ment. Those components Which are the same as those 
described above are identi?ed With the same reference 
numeral further designated With a (-1) thereWith, ie 12 and 
12-1. 
More particularly, the noise attenuating device 10-1 

includes a housing 12-1 Which de?nes an interior chamber 
16-1 in communication With an inlet 14-1 and an outlet 15-1. 
An inner cone assembly 76 is provided Which is formed 
substantially the same as the inner cone assembly 18 in that 
the assembly 76 includes a nested stack of inner cones 36-1 
mounted on a central support rod 32-1. HoWever, the inner 
cone assembly 76 also includes a plurality of smaller inner 
cones 77 near the inlet end thereof in the region of the 
converger cone 25-1. 

The difference betWeen the inner cones 77 and the inner 
cones 36 and 36-1 is the diameter. OtherWise the inner cones 
77 are structurally and functionally the same as the inner 
cones 36 and 36-1 and thus, the previous discussion With 
respect to the inner cones 36 and 36-1 is applicable to the 
inner cones 77. Thus, the inner cone assembly 76 differs in 
that it uses a plurality of different siZed inner cones 36-1 and 
77 along the length thereof. 

The noise attenuating device 10-1 also uses a diverter 
arrangement 78 Which differs from the diverter arrangement 
19. More particularly, the diverter arrangement 78 includes 
a diverter cone 59-1 and at least tWo outer cones 66-1. 

The diverter cone 59-1 is spaced axially a greater distance 
from the inlet 14-1 than the diverter cone 59. For example, 
Where the housings 12 and 12-1 have a 10 inch diameter, the 
diverter cone 59 is spaced approximately % inch from the 
end Wall 22 While the diverter cone 59-1 is spaced approxi 
mately 6 inches from the end Wall 22-1. The tWo outer cones 
66-1 are spaced upstream of the diverter cone 59-1 betWeen 
the diverter cone 59-1 and the inlet 14-1. This arrangement 
10-1 also is usable to attenuate sound levels and facilitate 
?uid ?oW. 
By varying the positions of the diverter cones 59 and 59-1 

and outer cones 66 and 66-1, the distance Which the sound 
Waves of different frequencies travel along the housing 12 
can be varied. Thus, the sound Waves can be prevented from 
passing out or leaking out of the housing 12 before the sound 
levels have been attenuated. 

While the noise attenuating device 10 and 10-1 is typi 
cally are used on exhaust pipes for internal combustion 
engines, these devices 10 and 10-1 also are useable on 
additional sound sources Which generate a ?uid ?oW. For 
example, the devices 10 and 10-1 can be used on an air 
compressor intake module, a vacuum cleaner intake module, 
fans and the like. 

Alternatively, While the embodiments of FIGS. 1—7 pref 
erably are used to muf?e exhaust, the noise attenuating 
devices 10 and 10-1 also can be used in combination With a 
noise source Which does not generate a ?uid ?oW. Rather, 
sound Waves such as those produced by motors, jack ham 
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8 
mers or the like can be directed into the devices 10 or 10-1 
Wherein the inner cone assemblies 10 or 76 function to 
reduce sound levels as described previously. 

Further, While the sound attenuating devices 10 or 10-1 
typically are used in a gas Wherein the sound Waves travel 
through the gas, these sound attenuating devices 10 or 10-1 
also can be adapted for use With any free or held medium or 
?uid such as a liquid Wherein the medium can enter the 
interior chamber 16 or 16-1 and sound Waves are able to 
travel therethrough. 

Still further, the skilled artisan Will appreciate that a 
plurality of inner cone assemblies 18 or 76 can be provided, 
or a plurality of the devices 10 or 10-1 can be joined together 
in series or in parallel. Further, the number of inner cones 36 
and 36-1 and outer cones 54 and 54-1, and the overall length 
of the devices 10 and 10-1 also can be varied as the skilled 
artisan Will appreciate. Thus, by varying the arrangement 
and dimensions of the above-described components, the 
skilled artisan can readily adapt the noise attenuating 
devices 10 or 10-1 to different noise sources. 

Although particular preferred embodiments of the inven 
tion have been disclosed in detail for illustrative purposes, it 
Will be recogniZed that variations or modi?cations of the 
disclosed apparatus, including the rearrangement of parts, lie 
Within the scope of the present invention. 

The embodiments of the invention in Which an exclusive 
property or privilege is claimed are de?ned as folloWs: 

1. A noise attenuating device for attenuating sound levels 
comprising: 

an elongate housing Which de?nes a holloW interior 
chamber and includes an inlet and an outlet in com 
munication With said interior chamber; 

an inner cone assembly Which includes support means for 
supporting said inner cone assembly in said interior 
chamber, said inner cone assembly comprising a plu 
rality of inner cones Which taper radially inWardly from 
a base end to a tip end thereof, said inner cones being 
arranged in end-to-end relation such that said inner 
cones taper radially inWardly toWard said outlet and 
de?ne an elongate stack of said inner cones Which 
extends longitudinally through said housing, said inner 
cones being axially spaced apart to de?ne a de?ector 
space betWeen each adjacent pair of said inner cones, 
said housing being spaced radially outWardly aWay 
from said inner cones to de?ne a longitudinal passage 
de?ned outWardly of said inner cone assembly, said 
longitudinal passage being in communication With said 
inlet and said outlet to de?ne a ?oW path extending 
through said housing; and 

diverter means disposed proximate said inlet Which 
de?nes a de?ector passage in communication With said 
inlet and said longitudinal passage for de?ecting sound 
Waves into said longitudinal passage and toWard said 
inner cone assembly. 

2. A noise attenuating device according to claim 1, Which 
includes a plurality of frusto-conical outer cones Which 
project radially inWardly from said housing Within said 
interior chamber such that said outer cones taper toWard said 
outlet, said outer cones de?ning de?ector surfaces oriented 
transverse to said housing to de?ect said sound Waves 
toWard said inner cone assembly. 

3. A noise attenuating device according to claim 1, 
Wherein said diverter means comprises a diverter cone 
Which tapers radially inWardly toWard said inlet to divert 
said sound Waves radially outWardly from said inlet to said 
longitudinal passage. 
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4. A noise attenuating device according to claim 1, 
Wherein said tip end of each of said inner cones projects into 
said base end of an adjacent one of said inner cones such that 
said inner cones are nested together in spaced relation. 

5. A noise attenuating device according to claim 2, 
Wherein said outer cones taper radially inWardly away from 
said inlet. 

6. A noise attenuating device according to claim 3, 
Wherein said longitudinal passage is an annular space Which 
is de?ned betWeen said housing and said inner cones and 
extends longitudinally betWeen said inlet and said outlet. 

7. A noise attenuating device according to claim 1, 
Wherein said de?ector space is de?ned betWeen an outer 
surface of an upstream one of said inner cones and an 
opposing inner surface of a downstream one of said inner 
cones. 

8. A noise attenuating device according to claim 7, 
Wherein each said opposing inner and outer surfaces are 
substantially parallel to each other. 

9. A noise attenuating device according to claim 1, 
Wherein said inner cones have substantially equal diarneters. 

10. A noise attenuating device for attenuating sound 
Waves of a ?uid ?oW comprising: 

an elongate housing Which de?nes a holloW interior 
chamber and includes an inlet and an outlet in corn 
rnunication With said interior chamber to permit said 
?uid ?oW to pass therethrough; 

an inner cone assernbly supported on said housing Within 
said interior chamber, said inner cone assernbly corn 
prising a plurality of inner cones having inner and outer 
surfaces Which taper radially inWardly from an open 
base end to a tip end of each said inner cone, said inner 
cones being arranged in end-to-end relation Wherein 
each said base end faces in an upstream direction 
toWard said inlet and each said tip end of an upstream 
one of said inner cones is disposed proxirnate said base 
end of a downstream one of said inner cones, said inner 
cones de?ning an elongate stack Which extends longi 
tudinally through said housing, said inner cones being 
axially spaced apart to de?ne a de?ector space betWeen 
said outer surface of an upstream one of said inner 
cones and said inner surface of a downstream one of 
said inner cones; and 

said housing being spaced radially outWardly away from 
said inner cones to de?ne a generally annular passage 
Which is de?ned outWardly of said inner cone assembly 
and extends longitudinally betWeen said inlet and outlet 
such that said ?uid ?oW ?oWs substantially through 
said longitudinal passage. 

11. A noise attenuating device according to claim 10, 
Which includes a de?ector Which is disposed proxirnate said 
inlet and includes a de?ector surface facing toWards said 
inlet, a de?ector passage being de?ned by said de?ector 
surface and said housing Wherein said de?ector passage 
extends betWeen said inlet and said longitudinal passage, 
said de?ector directing said ?uid ?oW generally radially 
through said de?ector passage such that said ?uid ?oW is 
directed into said annular passage and ?oWs longitudinally 
therethrough and sound Waves generated by said ?uid ?oW 
de?ect from said housing toWard said inner cone assembly 
for attenuating said sound Waves. 

12. A noise attenuating device according to claim 11, 
Wherein said de?ector is de?ned by an inlet cone Which 
tapers radially outWardly away from said inlet. 

13. A noise attenuating device according to claim 10, 
Which includes a conical outlet surface proxirnate said outlet 
Which tapers radially inWardly toWard said outlet such that 
said ?uid ?oW converges radially inWardly from said lon 
gitudinal passage to said outlet. 
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14. A noise attenuating device according to claim 10, 

Wherein said tip end of each of said inner cones projects 
partially into said base end of an adjacent one of said inner 
cones such that said inner cones are nested together in 
spaced relation. 

15. A noise attenuating device according to claim 14, 
Wherein said inner cones are irnperforate. 

16. A noise attenuating device according to claim 10, 
Which includes a plurality of frusto-conical outer cones 
Which are longitudinally spaced apart along said longitudi 
nal passage and project radially inWardly from said housing 
toWard said outlet, said outer cones de?ning de?ector sur 
faces Which are oriented transverse to said housing and 
generally face in an upstream direction to de?ect said sound 
Waves toWard said inner cone assernbly, said longitudinal 
passage being de?ned radially betWeen said outer cones and 
said inner cones. 

17. A noise attenuating device for attenuating sound 
Waves of a gas ?oW comprising: 

a housing Which de?nes a holloW interior chamber and 
includes an inlet and an outlet in open communication 
With said interior chamber to permit passage of a gas 
?oW longitudinally therethrough; 

an inner de?ector assernbly Within said interior chamber 
comprising a stack of inner de?ectors Which extends 
longitudinally through said housing, each of said inner 
de?ectors having inner and outer surfaces Which taper 
inWardly from an open base end to a tip end, said inner 
de?ectors being arranged in end-to-end relation to 
de?ne said stack Wherein said base ends face in an 
upstream direction toWard said inlet and each said tip 
end of an upstream one of said inner de?ectors is 
disposed proxirnate said base end of a downstream one 
of said inner de?ectors, said inner de?ectors being 
axially spaced apart to de?ne a de?ector space betWeen 
said outer surface of an upstream one of said inner 
de?ectors and said inner surface of a downstream one 
of said inner de?ectors; 

said inner de?ectors being spaced inWardly away from 
said housing to de?ne a generally annular passage 
Which is de?ned outWardly of said inner cone assembly 
and extends longitudinally betWeen said inlet and out 
let; and 

said inlet directing said gas ?oW into said longitudinal 
passage such that said gas ?oW passes through said 
longitudinal passage and sound Waves of said gas ?oW 
are directed inWardly toWard said inner de?ectors and 
into said de?ector spaces. 

18. A noise attenuating device according to claim 17, 
Wherein said inlet includes an inlet de?ector Which is 
disposed proxirnate said inlet and includes a de?ector sur 
face facing toWards said inlet, a de?ector passage being 
de?ned by said de?ector surface and said housing Wherein 
said de?ector passage extends betWeen said inlet and said 
longitudinal passage, said inlet de?ector directing said gas 
?oW generally through said de?ector passage such that said 
gas ?oW is directed into said annular passage and said sound 
Waves are directed outWardly toWard said housing Which are 
thereby de?ected inWardly toWards said inner de?ectors. 

19. A noise attenuating device according to claim 17, 
Wherein said inner de?ectors are concentric cones. 

20. A noise attenuating device according to claim 17, 
Wherein said housing includes an inner peripheral surface 
Which faces inWardly toWard said inner de?ector assembly 
and de?nes said annular passage therebetWeen, said inner 
peripheral surface extending substantially parallel to a lon 
gitudinal axis of said housing. 

* * * * * 


